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Abstract The status of Asian populations of the Eurasian
otter Lutra lutra is largely unknown. Since its designation
as a Natural Monument (in ) and as Endangered (in
) in South Korea the authorities there have been trying
to conserve and recover the species. We conducted a nation-
al otter survey by standard methods in  and compared
the current otter distribution to those recorded in a previ-
ous survey (). We found otter signs in .% of ,
 ×  km grid cells, with the highest sprainting intensity
in the south-west in the Yeongsan River Basin and on the
south coast, where we recorded . and . spraints/site,
respectively. Despite relatively low spraint densities, the
otter has expanded its range since  by colonizing
urban areas. This trend suggests that South Korea could
be a source area for the recovery of the Eurasian otter in
East Asia.
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In the th century, fur harvest and water pollution caused
a global decline in Eurasian otter Lutra lutra populations

(Mason & Macdonald, ). National and international
conservation efforts have reversed this trend, and otters
have returned to former habitats in several European coun-
tries (Romanowski et al., ). In  the otter’s IUCNRed
List status was changed from Vulnerable to Near Threatened
(Roos et al., ). In Asia, however, the Eurasian otter is still
threatened in most countries and has been extirpated in
Japan (Jo et al., ).

Unlike in Europe, where some countries have conducted
periodic national and regional surveys, the monitoring of
otter populations by the standard method (Reuther et al.,
) has rarely been implemented in Asian countries (Jo
et al., ). The first otter surveys in South Korea were con-
ducted during –, based on a national cartographic
grid (. ×  km; Jo et al., ), and during –

using a  ×  km Universal Transverse Mercator grid (Jo
et al., ).

Because otters are elusive and Korea had few wildlife
scientists after the KoreanWar, it was believed that this spe-
cies had been almost extirpated (Won, ) and, conse-
quently, the South Korean government designated the
Eurasian otter as a Natural Monument in  and as
Endangered in  (Jo et al., ). Subsequent surveys
(in – and –) indicated a nationwide
otter distribution, and in  the endangered species com-
mittee of Korea suggested that Lutra lutra be removed from
the endangered species list (Jo, ). However, because of
uncertainty about any trend, the Eurasian otter remained
on the list. In the  national otter survey our goals were
to validate the nationwide otter distribution and to assess
any trend by comparing the results with those of the previ-
ous surveys.

We conducted a comprehensive nationwide survey for
otter sprainting sites, i.e. locations where otter dung is
found (Fig. ). We surveyed , grid cells ( ×  km;
Fig. ), inspecting at least one plausible otter habitat, such
as river stretches, lake shores, reservoirs and freshwater
sources in coastal habitats (Jo et al., ), per grid. We con-
ducted field surveys during January–March  and added
road-kill data recorded in . We assessed otter presence
or absence by walking a  km stretch along river banks and
shorelines (Mason & Macdonald, ). To avoid bias, we
hired the same field surveyors as in  and we trained
newly recruited surveyors with the previous participants.
We recorded the location of sprainting sites with a GPS. If
we found no otter signs we recorded the site as negative for
otters. To compare relative otter abundance among river
systems or river basins, we recorded the number of spraints
(Mason & Macdonald, ). For the classification of river
systems we followed the definition of the Korean River
Act, in which a river system is defined as a river with drain-
age area .  km.

We surveyed , sites and found otter signs at ,
(%). A total of  grid cells (.%) were positive for ot-
ters (Fig. ). Despite a dead otter (the victim of road-kill)
having been recorded on Jeju Island in , we did not
find any additional sign of otter presence on the island.

Themean number of spraints per sprainting site was ..
The Yeongsan River Basin had the highest mean number of
spraints per site (.), followed by the south coast (.)
and Geum River Basin (.). The lowest mean number of
spraints occurred on the west coast (.). The east coast
(.), Han River Basin (.) and Nacdong River Basin
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(.) had amean number of spraints lower than the nation-
al mean (Fig. ). For river systems positive for otters the
mean number of spraints was – (Fig. ).

A comparison of the  and  surveys indicates that
the range of the otter has increased. In  we recorded 
more grid cells positive for otters (Fig. ), although no otter
sign was found in  grid cells that were positive for otters in
. The per cent of otter-positive grid cells increased from
. to .%. We identified the range expansion from high
marking intensity in reclamation areas (Saemangeum and
Sihwa Seawalls) and urban water systems (Seoul, Busan,
Daegu and Daejeon).

The project to construct the . km Saemangeum
Seawall ran from  to . In the  survey signs of
otters were not found inmost water systems around the pro-
ject area (Jo et al., ), but in  otter signs were wide-
spread, suggesting that the species does not tolerate
construction activities (Weinberger et al., ) but can re-
cover rapidly when disturbance factors are removed. In
Busan, the second largest city in Korea, there was an expan-
sion of otter presence in and around the city. The Busan
New Port project and Busan–Goeje fixed-link project, two
large-scale national construction efforts, were completed

in , after the  otter survey. We recorded a return
of otters to the area  years after massive landscape distur-
bances by these projects. Construction activities seem to
have had a greater negative effect on the presence of otters
than the higher volume of traffic after construction. As with
the Saemangeum area, this region may be another example
of the relationship between otter occurrence and the im-
pacts of anthropogenic disturbance.

After the last otter there died in , the Seoul metro-
politan area on the west coast, with a human population of
c. million, had been regarded as unsuitable habitat for otters
(Jo et al., , ). The  survey failed to find otter signs
there (Jo et al., ). In  we repeatedly recorded spraints
under the city’s Gwangjin Bridge but we did not find any
additional otter signs in the area.Wewere unable to confirm
previous records at Incheon International Airport and on
the River Hantan, near Seoul. Further monitoring is needed
to ascertain whether otters are transient or resident in Seoul,
and how we may enhance otter expansion in the surround-
ings of this metropolitan area.

In addition to expansion on the Korean Peninsula, otters
have recently been reported on nearby islands. It has been
proposed that the individual found as road-kill on Jeju
Island may have travelled to the island aboard a fish cargo
boat rather than swimming there from the Korean

FIG. 1 Major rivers and cities of South Korea, where a
nationwide survey of Eurasian otters Lutra lutra was conducted
in .

FIG. 2 Eurasian otter detection (black dots) and non-detection
sites (white dots) in South Korea, based on a  ×  km
Universal Transverse Mercator grid.
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Peninsula (Dr S.Y. Han, Otter Conservation Center,
Hwacheon, pers. comm.). In  otters were also recorded
on Tsushima Island (Japan; N. Naganishi & M. Izawa,

unpubl. data), indicating that otter recovery in Korea may
enhance the recolonization of neighbouring islands.

Although the use of marking intensity as an index of otter
abundance has been disputed (Kruuk&Conroy, ), spraint
counts have been used for broadly comparing otter numbers
amongst populations (Mason & Macdonald, ; Lanszki
et al., ). In our survey, the river basins in the south-
western Korean Peninsula had higher numbers of spraints
per site than other places (Fig. ), whereas the lowest numbers
were recorded in the metropolitan areas of Seoul and Busan.

Although the status of otters in Europe has been relative-
ly well monitored and European populations have increased
following conservation efforts, Asian populations remain
relatively unknown and most have declined (Li & Chan,
). Public interest and conservation efforts for the species
have facilitated the recovery of otters in South Korea (Hong
et al., ), and recovering otter populations in the country
may be an important source for otter conservation else-
where in East Asia.
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FIG. 3 Mean number of spraints
recorded per sprainting site for
(a) river basins and (b) major river
systems in South Korea.

FIG. 4 Changes in otter distribution in South Korea between the
 and  surveys. In  otter signs were not detected in 

grid cells (newly negative) that were positive for otters in ,
whereas otter occurrence was confirmed in  cells (newly
positive) that were negative for otters in . There was no
change in otter presence in other cells between the two surveys
(negative, positive).
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